In order that a letter may be recognized, each one of its elements must be discernible, and hence each of these elements must have a diameter equal to the tangent of an angle of at least one minute.
In constructing uniform letters in conformity to this principle, Snellen found that each letter must have at least one diameter equal to the tangent of a five minute angle. Each letter is therefore made in a square which is subdivided into twenty-five equal squares, each small square being equal in diameter to the tangent of a one minute angle. Since the tangent of a five minute angle is equal to 0.001454, to obtain the longest diameter of a letter to be seen at a given distance, Snellen multiplied the length of the tangent of five minutes by the distance (in centimeters) of the letter from the nodal point of the eye; thus, at a distance of one hundred centimeters the height of the letters should be 0.1454 centimeter, and each stroke of the letter should be at least one-fifth of this, or 0.0291 centimeter in length.
The tests described in this paper were made during April and May, 1907, upon Taking into consideration the manner in which these tests were made, it is evident at a glance that something is wrong, either with the letters used or with the "illiterate E." It is impossible for both to be correct, because with the "illiterate E" 8.1
per cent of the pupils tested were near sighted and 82.2 per cent were far sighted; whereas with the alphabet test G5.8 per cent of the same pupils were found to be near sighted and only 15.5 per cent far sighted.
The fact that only 3.9 per cent of the pupils, according to the illiterate test, had noijmal vision, and only 8.1 per cent were near sighted, would warrant the suspicion that something was wrong with the "illiterate E." A close analysis of this letter will, I think, prove that the suspicion is well founded. The structure of the E is shown at the right-hand side of figure 1.
A pupil being tested with this character has only to determine in which one of four directions,?up, down, right, or left,?the opening of the character is directed, and this opening can always be pointed out by observing that this side is the lightest. Each of these characters is constructed in a square which is subdivided into twenty-five small squares. The normal eye is supposed to be able to discern one of these small squares at the same distance that is allowed for recognizing the direction of the character.
It will be observed that there are three of these small squares lying together unfilled on the open side of this character. Four of these squares should bo discerned at thirty-two feet, if they
